Vagal stimulation of rat exocrine pancreatic secretion occurs via multiple mediators.
The vagus nerve contains cholinergic and noncholinergic neurons that interact with peptidergic neurons of the enteric nervous system, which stain immunohistochemically for cholecystokinin, vasoactive intestinal polypeptide, and gastrin-releasing peptide. The role of these pancreatic exocrine secretagogues during electrical vagal stimulation was studied using specific inhibitors in urethane-anesthetized rats. The pancreatic secretory response to vagal stimulation was blocked significantly by each of the following: the ganglionic blocker hexamethonium (100% inhibition); the muscarinic, cholinergic blocker atropine (85% inhibition); the specific cholecystokinin A-receptor antagonist L-364,718 (84% inhibition); a gastrin-releasing peptide-receptor blocker (91% inhibition); and a vasoactive intestinal polypeptide polyclonal antibody (89% inhibition). The response was not altered by a monoclonal antibody to somatostatin. A subthreshold dose of cholecystokinin octapeptide augmented the response to electrical vagal stimulation. Suppression of tonic somatostatin release is not the final common event. The findings that subthreshold cholecystokinin augments vagal stimulation, together with marked inhibition by each antagonist used, are consistent with the hypothesis that potentiating interactions among several agonists mediate the vagal response in anesthetized rats. However, this study does not exclude acetylcholine as the final common mediator. Studies in conscious animals are needed to determine the physiological significance of these observations.